INTRODUCTION
Sexual assault or rape is a non-consensual act involving the use or threat of force in vaginal, anal, or oral intercourse. 1 Some estimates place lifetime prevalence of sexual assault as high as 18% among women and 3% of men in the United States. Although similar to intimate partner violence (IPV), sexual assault may involve an assailant who is unknown to the victim and pertains specifically to forced sexual acts. 1 Recognized as a significant global 2 and domestic public health concern, victims of IPV generally, and sexual assault specifically, expend more health care costs than non-victims. 3 Intimate partner violence in the United States alone is associated with an estimated annual cost of $8.3 billion dollars. 4 Recent studies on sexual assault have documented not only the immediate health consequences of the assault, but how injuries and psychosocial stressors experienced during the assault can lead to chronic medical conditions, including smoking, alcohol abuse, chronic pain syndromes, asthma, heart disease, and arthritis among victims. [5] [6] [7] [8] [9] [10] Few studies, however, have documented the associations between sexual assault and unhealthy behaviors in population-based studies. Additionally, it is unclear how the experience of sexual assault may be associated with health-care utilization trends outside the immediate post-assault time period. Early studies on victimization documented high rates of all types of health services utilization, including emergency room, primary care, and community health center visits. 11 More recent studies described a mixed picture of increased utilization of emergency and urgent care resources and decreased utilization of primary care or routine health services. 8 Furthermore, most studies on the associations between health care utilization and sexual assault use convenience samples derived from emergency rooms, 12, 13 HMO populations 3 or clinics and community-based health centers. [14] [15] [16] [17] [18] Since sexual assault victims infrequently access health services, population-based studies are needed to examine this phenomenon in more detail. Connecticut, one of the wealthiest states in the country, has a paucity of evidence on the prevalence and sociodemographic correlates of sexual assault in the general adult population. Given this, the goals of our study were to: 1) describe the prevalence of sexual assault among the general adult population in Connecticut using the Behavior Risk Factor Surveillance System (BRFSS) 19, 20 ; 2) determine the unique sociodemographic correlates associated with this assault; 3) examine the patterns of health care utilization among victims of sexual assault in Connecticut; and 4) describe which negative health behaviors were associated with sexual assault victimization.
METHODS

Data Source
Our study involved participants surveyed by the Connecticut Behavioral Risk Factor Surveillance System (CT-BRFSS) in 2005. 21 Created in 1984, the BRFSS is an ongoing, state-based, random-digit dialed telephone survey of non-institutionalized adults aged 18 years or older in the United States that annually tracks health behaviors and medical conditions. Trained interviewers administer identical core questionnaires to an independent probability sample of adults. Data from all states and the District of Columbia are pooled to produce nationwide estimates. The BRFSS methods, including the reliability, validity, and methodology of the survey are described elsewhere. 19, 20, 22, 23 The CT-BRFSS surveyed a total 5,254 adults in 2005. This included a subset of individuals (n=4,183) who responded to a set of sexual assault questions in addition to core questions regarding health care utilization and unhealthy behaviors. This subset of individuals represented those that were willing to answer questions regarding sexual assault and sexual violence.
The remainder of the sample refused to answer these questions (n=1071).
To provide a meaningful comparison group, we also evaluated the prevalence of sexual assault in 19 24 
Study Variables
A victim of attempted sexual assault in the survey was defined as someone who responded "Yes" to the following question: "Has anyone attempted to have sex with you after you said or showed that you didn't want to or without your consent, but sex did not occur." A victim of realized sexual assault was defined as someone who responded "Yes" to : "Has anyone ever had sex with you after you said or showed that you didn't want them to or without your consent?" If a participant reported sexual assault, they were provided additional information regarding community resources and counseling services. We defined the lifetime prevalence of sexual assault broadly to include either attempted or realized sexual assault.
We assessed study participants' access to health care with a series of four questions. First, respondents reported if they had any health care plan, which was defined broadly to include private health insurance, prepaid plans such as HMOs, and government plans such as Medicare or Medicaid. Second, participants described if they had at least one person that they identified as their "personal doctor or health care provider" and if in the past 12 months they needed to see a doctor but could not because of cost. Finally, participants reported whether they went for greater than 12 months without a routine health checkup.
We assessed negative health behaviors through a series of six questions regarding alcohol consumption, smoking history, fruit and vegetable intake, and adequate physical activity. We defined binge drinking as the consumption of five or more alcoholic drinks on at least one occasion over the last month. One drink was either 12 ounces of beer, a four ounce glass of wine, or a shot of liquor. At-risk or heavier drinking was defined as an average of greater than one drink daily for women or greater than two drinks daily for men over the last 30 days. These definitions correspond to definitions of at-risk drinking and binge drinking defined by the CDC and other large epidemiological studies on the negative health effects of alcohol. 25, 26 High risk HIV behavior was a composite variable that included behavior which would place the participant at increased risk for contracting HIV, including IVDU, prostitution, anal intercourse without a condom, and treatment for a sexually transmitted infection in the past year. Individuals with unhealthy dietary habits were defined as those who consumed fewer than 5 servings of fruits and/or vegetables a day. This corresponds to the WHO recommended intake of a minimum of 400 g of fruit and vegetables needed daily to prevent chronic disease and address micronutrient deficiencies. 27 Finally, those with decreased physical activity included participants who did not report moderate physical activity for at least 30 minutes per day for 5 or more days or vigorous physical activity for 20 minutes per day for 3 or more days over the last week. This corresponds to the U.S. Department of Health and Human Services guidelines for minimal amounts of physical activity to maintain optimal cardiovascular health. 28 
Statistical Analyses
Statewide estimates were computed using complex samples analyses features in STATA 9.2 (College Station, TX). Chisquared statistics and corresponding p-values described differences observed in sexual assault prevalence within socio-demographic groups. Similarly, chi-squared statistics were used to compute differences between the 19-state estimate and Connecticut. We used multiple multivariable logistic regression models to determine the association between sexual assault (main independent variable) and various health care utilization variables (main dependent variables) while adjusting for sociodemographic covariates. We also used multiple regression models to determine the association between sexual assault (main independent variable) and negative health behaviors (main dependent variables) while adjusting for sociodemographic covariates.
Sociodemographic covariates included age, education, sex, employment, income, and racial-ethnic group. We included potential confounders in adjusted analyses if they either were significant predictors at alpha ≤0.20 or altered crude point estimates more than 10%. 29 We used a cut-off of p<0.05 to determine statistical significance. 30 our study population was slightly more likely to be married, had a higher annual household income, and reported a higher rate of unemployment or inability to work. Of note, direct statistical comparisons cannot be done given different methods of data collection of BRFSS versus the U.S. Census Bureau. Table 2 depicts the complete sociodemographic characteristics of our study sample.
RESULTS
Study Population Characteristics
Prevalence of Sexual Assault
The lifetime prevalence of all forms of sexual assault in Connecticut was 9.4% (95% confidence interval [CI]: 8.3%-10.8%) (Fig. 1) . Among all Connecticut adults surveyed, 8.3% (95% CI: 7.2%-9.6%) reported attempted sexual assault at sometime in their lives and 5.0% (95% CI: 4.1%-6.0%) reported realized sexual assault at sometime in their lives. Among the aggregated responses from 19 other states in the U.S., 11% of 
Differences in Sexual Assault Rates by Sociodemographic Factors
Rates of sexual assault varied by sociodemographic factors (Table 3) . Among adults aged 65 years and older, only 4.3% (95% CI: 3.0%-6.1%) reported sexual assault compared to 11.2% (95% CI: 8.3%-15.0%) of adults aged 18-34 years, (p<0.0001). Among men, 3.7% (95% CI: 2.7%%-5.2%) reported sexual assault compared to 14.6% (95% CI: 12.6%-16.7%) of women, (p<0.0001). Unemployed and home-maker student groups reported higher rates of sexual assault than employed and retired individuals. Although rates of sexual assault varied by education levels, no association existed between a higher education level and lower rates of sexual assault. Income was not significantly associated with sexual assault, with less affluent groups reporting rates of sexual assault that were comparable to more affluent groups. Similarly, no differences were seen in rates of sexual assault between racial-ethnic groups.
Sexual Assault and Health Care Utilization
Victims of sexual assault were more likely to report not having seen a physician in the previous 12 months for a routine check-up and more likely to report being unable to see a doctor because of cost (Table 4 ). This effect persisted even after multivariable adjustment with victims being more likely to report not having seen a doctor in the last 12 months for a routine check-up (adjusted odds ratio [AOR]: 1.5, 95% CI: 1.1-2.1) and reporting that they were unable to see a doctor because of cost in the prior year (AOR: 2.7, 95% CI: 1.7-4.3).
No association existed in bivariate or multivariate analyses between sexual assault victimization and the absence of a health care plan or the presence of a personal physician.
Sexual Assault and Unhealthy Behaviors
Higher rates of smoking, binge drinking, high-risk HIV behavior, at-risk alcohol consumption, and decreased physical activity levels were observed among victims of sexual assault when compared to non-victims (Table 5) . After controlling sociodemographic factors, victims of sexual assault were more likely to be currently smokers (OR: 2.0, 95% CI: 1.3-3.0) and more likely to endorse at-risk drinking (OR: 3.3, 95% CI: 2.0-5.4) than those who reported no sexual assault. Associations between binge drinking and sexual assault victimization and decreased physical activity and sexual assault victimization were not statistically significant after multivariate modeling.
DISCUSSION Prevalence and Sociodemographic Correlates
In this first reported study of Connecticut residents, we found that 14.6% of women and 3.6% of men reported experiencing some form of sexual assault in their lifetime. These rates were significantly lower than national estimates. Our findings, however, confirm similarly lower rates of IPV in Connecticut compared to other states. 31 Other sexual assault populationbased studies have documented higher rates-as high as 19% among women 9 -in other less affluent, more racially-diverse states. No significant association existed between income level and sexual assault in our study. This contradicts much of the literature on interpersonal violence and poverty, 32 showing clear linkages between lower socioeconomic status and higher rates of interpersonal violence. In the 2007 U.S. Census Bureau publication, 30 Connecticut ranked first among all states in personal income per capita. Indeed, few populationbased studies have examined the sociodemographic correlates of sexual assault in relatively affluent environments. While in the developing world poverty may have clear linkages between financial mobility of victims, emasculation of male perpetrators of violence, may unmask gender inequality 32 and therefore lead to higher rates of interpersonal violence. In our relatively affluent sample, other sociodemographic factors-specifically education and employment drove differences in assault rates. These findings are limited, however, in that they only describe bivariate, unadjusted associations and other indicators of poverty, aside from income, may drive the linkages between interpersonal violence and socioeconomic status. Interestingly, although education level was significantly associated with sexual assault, no relationship existed between higher education level and lower rates of sexual assault. Specifically, individuals who received some college education but did not graduate reported higher rates of sexual assault than those who only attended high-school only or completed college. These findings have been replicated in two other populationbased studies on the sociodemographic correlates of IPV. 31, 33 More studies are needed to document why those who attend some college but never graduate report higher rates of sexual assault then those who never attend or graduate college.
Our study also found higher rates of reported lifetime sexual violence among younger survey respondents. This finding has been confirmed in another study that examined male sexual assault rates in the United Kingdom and found higher rates of lifetime sexual violence among younger men. 34 These findings suggest changes in sexual assault rates over time, which can be subject to both period and cohort effects. A period effect is less likely in this case given that our data were collected crosssectionally, without any change in standard definition. A cohort effect is more likely and may have occurred for several reasons. First, recall bias may have blunted the sexual assault response rates of older Connecticut adults who may not have remembered sexual assault victimization which occurred in their youth. Second, disclosure of sexual assault may be more acceptable to younger as opposed to older adults. Third, rates of sexual assault may have increased over time. This assertion, however, seems less likely, given that recent studies have shown stable rates of sexual assault among cohorts of woman in the last thirty years.
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Health Care Utilization A rich literature has described the association between forms of physical and sexual abuse by an intimate partner with unwanted health consequences, including higher rates of somatic complaints, sexually transmitted diseases, depression, and post-traumatic stress disorder. 5, 6, 10 The association between abuse, whether physical or sexual, and health care utilization factors, especially outside of the immediate post- *Odds ratio generated from Wald-chi square statistics † After adjustment for age, sex, education, income, racial-ethnic group, and employment status in multivariable logistic regression modeling ‡ Generated from multiple logistic regression modeling, after adjustment for age, sex, education, income, racial-ethnic group, and employment status § Health care plan included private insurance, prepaid plans such as HMOs, and government plans such as Medicare or Medicaid ║ Participants described if they had at least one person that they identified as their "personal doctor or health care provider" ¶ Participants were asked if in the past 12 months they needed to see a doctor but could not because of cost # Participants reported whether they had gone for greater than 12 months without a routine health checkup Our study is unique in that it is the first, to our knowledge, to examine the health care utilization trends of sexual assault victims, specifically. Furthermore, it shows that sexual assault victims were more likely to report not having a primary care provider, more likely to go without a routine check-up in the last 12 months, and more likely to report being unable to see a doctor because of cost than non-victims. These findings, in conjunction with findings from Chartier et. al., 8 
Riskier Behaviors
In addition to lower utilization rates of primary care services, sexual assault victims in our sample were more likely to smoke and to endorse heavy-drinking habits or "at-risk drinking" than non-victims. Population and clinic-based studies internationally and domestically have documented higher rates of tobacco abuse among victims of partner violence 39 and sexual assault. 9 Additionally, IPV victimization specifically has been associated with higher rates of other drug use including marijuana, crack-cocaine, and heroin use. 40 Interestingly, our study did not find an association between lifetime prevalence of sexual assault and unhealthy dietary habits, inadequate physical activity, high risk HIV behavior, and binge drinking. This finding may suggest a statistical underpowering of our study to detect these differences; a larger BRFSS interstate study documenting the association between IPV and unhealthy behaviors found strong associations between lifetime exposure to IPV and smoking, binge drinking, high-risk HIV behavior, and obesity. 41 More studies are needed, however, to examine the manner in which a history of sexual assault, a unique social determinant of disease, interplays with interpersonal violence to affect risky health behaviors and the subsequent development of chronic disease. Our study is subject to limitations. First, the BRFSS, like any random-digit dialed telephone survey, does not survey homeless adults, institutionalized adults, and households without landline telephones. The increased use of cell-phone only households, particularly among the young, and declining response rates have provided other challenges to random-digit dialed telephone surveys, like the BRFSS. 19, 20 The populations excluded by the BRFSS including those who live in shelters, transient individuals, and the homeless, likely have higher rates of sexual assault perpetration. As such, the prevalence estimates in this study likely under-estimate the true prevalence of sexual assault in Connecticut. Second, because BRFSS is cross-sectional, we cannot establish causality between negative health behaviors, health care utilization and lifetime sexual assault. Finally, BRFSS relies on self-report data, which also may result in under-estimation of true prevalence given the sensitive nature asking about sexual assault history, the main outcome variable in this study. Despite these limitations, given the paucity of current population level data for state-wide sexual assault prevalence rates in the United States, the BRFSS and our study fulfills a critical role. 31, 42 Several clinical implications can be gleaned from our results. High rates of sexual assault in Connecticut and the absence of differences in prevalence among class and racial-ethnic groups necessitate public health workers, clinicians, and nurses to have a high index of suspicion for sexual assault victimization, regardless of sociodemographic profile. Given the concordance of tobacco and alcohol abuse among sexual assault victims, screening for these high risk behaviors should include an assessment of psychosocial stressors, especially a history of sexual assault. Finally, the burden of disease among sexual assault victims and their sporadic use of traditional primary care services necessitate more public health outreach programs and community level interventions to specifically target this high-risk group.
